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(54) PREFETCH CODE GENERATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an object 
generation system for hiding main storage penalty when 
a data area which is accessed by a loop exceeds cache 
capacity in the multiplex loop. 

SOLUTION: A code for obtaining a loop length when the 
dense multiplex loop part of a source program is 
expressed by a single loop, a code for storing a value 
when the control variables of the dense multiplex loop 
are expressed by the single loops in a one-dimensional 
array and a code for substituted with the one- 
dimensional array against the reference of the control 
variable in the multiplex loop are generated. The single 
loop code of the dense multiplex loop is generated. A 
prefetch code transferring data necessary for a 
repetitive operation in the loop after it is made into the 
single one to a cache when repetitively processing the 
loop estimated to be previous by data transfer time. 
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0 1 2^^-r«tm>50 (222) Oftf;l-/D04 
3 (25 1) fcflWC&S. 

[0046] 38HS2 0 2ii, ff^-T^C^t^Sr 
Ij7x7f3-K4«*1T5. 01 KS0DO4 1(22 

4 ) imfs-r a 3 - f . z\tm. wmm b 

(i, j ) OTF^fW3-F17 1, 17 2. 17 
3, 174, 180, 1 81$r3t-LT— ^^SSr'J 
*-A-tfUf*#£ilS. -t^^^^ tm P 35$rtmp65. tmp3 
6£tmp66, tmp37£tinp67, tmp385rtmp68, tmp305:tmp8 
0, tmp31$-tmp8Kc:y*-AWf t^. 
fflV^3- FlSWry 7x»/^£^-tSfcJ6<0TF 
I'Xfttt****-*. 3-F22 0, 3-F221I1 

T(o;i—r*(±, tmp50 T\ ±M<nz.ftm}V--T<7Xk* 

<r»V-7tn-X'hh . ttz. P refetch229 ii. ( 
^^F(b(l, 1 ) ) »7H^t*2* / <7yb' 
(tm P 38) ^imhtzTY\yX^tS\v^y^-y 

[ 0 0 4 7 ] 58132 0 3t±. ±lEM i l £ ^-7"<^3-F4 
fig.Sfld. ^^T'ti. tktk^/^f^ (3-F 
171-18DC, W12 0 1 ii-«7'J7x7f 
OJttf>tf>3-F (23 3-2 37, 2 3 8, 2 3 9)2: 

(i + io 0/4 ) ET- i ^5i; : Sr&-T-^S:r i J 

[oo48]W204i±. ±iaco»u-r(c^tn> 

3 -F ^$r«T 3. 3-F 17 1-181 fc;l^-r*Sr 
[00491 -etT. *BW)«ttES*±*t, ^T-y'i 

?F3— F9$-^-r«>. 

[0050] 



(7) 



IfiUT 11-13 4 19 9 



-y'lzteUT. ji—TZ— S-fbtT. iMKr-r— 

h^tifix-^h. mi vymx-ftmii— tn^'i ot\ 

?#*><7)X 1 0 0 01M 9)V 

(ioo ( ftiai^-rsasBf m x i o wm^-r 

) 

[00 5 1 ] tt3tlz£M£^foMfr-y't?mJl'-7' 
Wfrfr hZtfrt>. ^-7«W 400 = 4X10 

(F*jfflj;p-T*) xi o wm^-yg:) tfr-ymiD 

<r>?-?<r>n-hcr> 1 0 O^M ^^ct)^-— A'v.y b'£-S-;b 
-£T 5 0 0 1M ? )V t % & „ -I cOttfgtet&ste^K.tfc^ 
Ti^2fg<DttfigT&£. 

[01 ] *^(cJ:-?»^M;P-r3!aa^5-^7D- 
[02 ] ^^coay^U 7^*0«J^t««g^^ 



[S3] ftmmz£&mft&w?z*Ltimwm. 

[04] ^B^ct^^-r-a-fb^r^^o-H. 
[ 0 5 ] *^(c i & %,Wv-T<n>-m WO A £ 

^•tm. 

[06 ] *«B^cj;s^.a;i'-T<o-S-fL^<7)-0iJco 
Tu^A^iH. 

[07] -frftmz X h &Wl'—T<Dm<DM<Dyu 9' 7 A 
Sr*-T0. 

c 08 ] *%bj(c x h g-MA'-ycD-mt^WKDm^m 

[09] *&mz x h ^w\s-y<n-mv2m<7>ma>m 
wyvf^^z^-fm. 

[010] ^Ciir^ivf^-HMM^ 
^•T7u-0„ 

[0ii] *%Bjtcj: &%,wi—y<7>y>j y * -y^ta 
(jo— meoy o ^ a $- ^-^-0. 
[012] *miiz j: & ^wv-ycr>y 

[013] *^BJ^J;5||^^^^t^SiBJ0„ 

[W^SiBj] 

is. 4-^-ntjt^gp. 5-*igfs. e-mm-tt 

®. 7-4^1S. 8-3-K£j?£g&. 9-/»J7x7f 



[02] 



[03] 



* ® ft *5 



n - K 
£ i£ 8* 




S3 



j- 1.2 1.2 1,2 1.2 1,2 J. 2 3 3 2, 3 2. 3 2, 3 
i = 1. I % 2 3. 3 4. 4 5. 5 6, 6 / I. 1 2, 2 3, 3 



3 0 3 1 



3 2 



[01 3] 

@ 1 3 

j- 1. 2 1. 2 1. 2 1, 2 1, 3 1, 3 2. 3 2, 3 2.3 

i = 1. 3 2. 4 3. 3 4. 6 3. 1 6. 2 1. 3 2. . 4 3. 3 



nmnn 



nm^f-i 1-134199 



cai] 



m i 



5 0 









5 1 





n o 




5 2 



yes 



L 



&£Jt£ 0 I I t-$b 0 



MAXLENttSo 






yes 55 







5 3 



b 6 




(9) 



11-13 4 19 9 



[04 J 



yes 




nn 



T 



6 1 



6 2 



6 3 



6 4 



6 5 



*)-LT, ffiftr Kl-Xft^- 
KSrl&tfeU *§*tT Kl-xBctfiJ 



66 



ft « * - / (Oj&JtBf RB *«±ffi« 



6 7 



^ffl ;w - ~f 2 £ rtlEU ^ - -/<o— a< tf£co 



1/ 



6 ! 8 / 



^--f—M.VazXh 



(10) 



*SBfPPl 1-134 199 



[051 



IMS] 



M5 



subroutine xu (a, kl) 
real*8 a Ik 1, 100) 
r e a I * 8 b (5 0, 10 0) 

DO 2 0 j- 3 . 3 
DO 10 1 , j 

a ( i . i ) -* b ( i . j ) + s 

10 continue 
20 continue 



1 0 



-—7 0 

— 7 1 

— 72 

— 7 3 

— 7 4 

— 7 5 



tmp5=8*kl 

tmp3=0 

tmp4=0 

DO 2 0 j- 1. 3 

trap 1= t mp 3 
tmp2=tmp4 

DO 10 1-1. j 

1 f d 



lfd ftmpl, b [1, 1). tmp 1 ^ 

{add ftmp2, ftmpl, 5 — 

fst f tnp2, a (1, 1). tmp2- 

add tmp], tmpl, =8 — 

add tmp2, tmp2. =8 



7 6 

— 7 7 

— 7 8 

— 7 9 



:» 

-82 

8 3 
8 4 
8 & 

8 6 
• 8 7 



c o n t i n u e 
add 



add tmp3, tmp3, =8*50 — 
add tmp4, tmp4. tmp5 — 



8 8 
8 9 



20 c o n t i n u i 



¥ b i n d /0. 4 0 0. 



¥ I L 
¥ J L 



/S, 
/8 



408. 800. 808. 81 6/— 9 0 



8. 16. 8. 16. 2 4/ 
3 6, 1 6. 2 4, 2 4, 2 4/ 



t mp 1 3 = k 1 

t mp 7 = 0 

t mp 8 = 0 

t m p 9 = 0 

DO 3 0 i 6 



tmp 6, ¥btnd (1), tmp 7 
ftmpl, b (1. 1) , tmp 6 



1 

1 f d 

f add ftmp2, ftmpl, s 



1 
1 

m u 1 
add 
f s t 

add 
add 
add 



t mp 3 0, ¥ [ L (1 ) , tmp 8 
tmp 1 1, ¥ J L (1) . tmp 9 
tmp] 2, tmpll, imp 1 3 
tmpl4, ttnplO, tmp 1 2 
f tmp 2, a (1, 1 ) , tmp 1 4 

t mp 7, t mp 7, =4 
tmp 8, t mp 8, =4 
tmp 9, tmp 9, =4 



30 continue 



ims] 



9 1 
9 2 



9 3 
9 4 
9 5 
9 6 



9 8 

9 9 

10 0 

10 1 
10 2 
10 3 
10 4 
10 5 

10 6 
•10 7 
-108 



1 0 

2 0 



[07] 



EI7 



subroutine xxi (a, 
r e a 1 *8 i (kl. 100) 
r e a 1 * 8 b (5 0. 1 0 0) 



DO 10 i— 1 , N 

a (i. i) =b (i. 

c o n t i n u e 
continue 



kl) 



j) + b 



12 0 

— 1 2 1 
12 2 

12 3 

1 2 4 

1 2 5 



4> 



tmp 5 = 8 * k 1 
tmp 3 = 0 
tmp 4 = 0 

DO 2 0 j= 1 . M 



t mp L : 
t mp 2 : 



l m p 3 

: t mp 4 



DO 10 i= 1 . N 



— 12 6 
— 12 7 
— 1 2 8 



— 13 0 

— 1 3 1 



— 1 3 2 



3 f d 
f a d d 
fst 

add 
add 



ftmpl, b (1, 1). tmpl— 133 
f t mp 2. ftmpl. s -134 
ftmp2, a ( 1, 1), tmp 2— 13 5 



tmpl. tmpl, = 8 
tmp2. tmp2, = 8 



-13 6 
-13 7 



-12$ 
-3 2 7 
*12 8 

•14 5 
'3 4 6 
•147 
-14 8 
-14 9 
-3 5 0 



tmp5=8*kl 
t ui d 3 = 0 
t in p 4 — 0 

tmp20=10 
tmp25=tmp20 
t mp 2 1 =M/tmp 2 0 
tmp22=M-tmp2 1 * t mp 2 0 
i f ( t mp 2 2. n e. 0) t b e n 

tmp21=tmp21+l 
endi f 

DO 25 jl = l. tmp21 — 151 

if (j 1. e q. tmp2t. and. 152 

t m p 2 2. ne. 0) then 

tmp 2 5= tmp 22 153 

end if 

DO 26 j2=l. tmp25 154 

j = j2 + trap20*(jl-l) — -1 5 5 

tmp 1 - t m p 3 — 1 3 0 

tmp2=tmp4 1 3 1 

DO 1 0 1= 1 . N —13 2 

lfd ftmpl. b (1. 1). tmpl — 133 

fadd ftmp2. ftmpl. s — -13 4 
fst ftmp2. a(l.l).trap2 — 1 3 5 

add tmpl, tmpl, =8 — 136 

add tmp2, t m p 2 , =8 — 1 3 7 



10 continue 



add 
add 



tmp3. tmp3. =8*50 
t m p 4 . tmp4. tmp5 



— 13 8 
—13 9 



2 6 
2 5 



coot i n u e 
c o n t i n u e 



10 continue 



add 
add 



tmp3. tmp3.=*8*50 —138 
tmp4, tmp4, tmp5 — 139 



20 continue 



(11) 



nm^ 11-134199 



[09] 



imi o] 



H9 

Dimension ¥IL(5O0).¥JL(50O) —144 



mi 0 



3 L 
3 0 



tmp20=l0 

tmp25-tmp20 

tmp21 =MX t m p 2 0 

t m p 2 2 — M— tmp21*tmp20 

if ( t m p 2 2 . ii c . 0) then 

tmp2 l»trap21 + l 
e n d i f 

DO 25 j 1 = 1, tmp21 

if fjl- eq. t m p 2 1 . and. 
t m p 2 2 . ne. 0) then 
t mp 2 5= t mp 2 2 
end if 

t mp 2 7= J 

DO 3 0 j 2 = 1 . t mp 2 5 
DO 3 1 i - 1 . N 

j =j 2+tmp20* (j 1-1) 

Y-IL (tmp27) = i * 8 

S J L (tmp2 7> =) *8 

tap 27=trap27+J 
continue 
continue 

tap28-tmp27-l 

tuip30-0 

t mp 3 1=0 



DO 4 0 
1 
1 

rtu I 
add 
I f d 
f a d d 
in u 1 
add 
i s t 
add 
a d d 



— 14 5 
—14 6 
—14 7 
—14 8 
—14 9 
—150 



-15 1 
-15 2 
-15 3 



-16 0 
-1 6 1 
-16 2 
-16 3 
-16 4 
-16 5 
-4 6 6 



— 16 7 
—16 8 
—16 9 



i i = 1 . t m p 2 8 — 1 7 0 
t mp 3 5. ¥ I L (1) . t mp 3 0 —171 
tmp 3 6. ¥JL (1) . tmp3 1 — 1 7 2 
tmp37, tmp3 6, =5 0 — 1 7 3 

tmp38, tmp35, tmp37 — 174 
ftmplO. b (1, 1), Imp 3 8 -17 5 
ftmpll, ftmplO. s —17 6 

tmp38, I m p 3 6 , k 1 — 17 7 
tmp39, tmp35, tmp38 —17 8 
ftmpll. a (1. 1). tmp39— 179 
tmp30. tmp30. =4 — 180 
t mp 3 1 . t mp 3 1 , - 4 — 181 



40 continue 
25 continue 



200 



2 0 1 



s^sa*- -5 u 20c 

mi a (iUTO^-rfiMl NLC, 

max (0, ic^-7ft-MINLC) 
MINLC-ceil (n- KMf J) 
1 J (SWig*- 7* 1 ESttfi Lt*^^tS 



4U& 



2 0 3 



2 0 4 



[Ell 1 ] 



[SI 2] 



HI 2 



DO 4 3 



i = 1 , t m p 5 0 



— 2 5 1 



t rap 3 5. ¥IL(1), tmp30 — 252 
tmp36, ¥JL(l),tmp31 —253 
trap37, trap 3 6, = 5 0 — » « 




43 continue 



4 1 



t mp 3 0=0 
tmp31=0 
tmp 80= tmp3 0 
tmp81-tmp3 1 



— 16 8 
-16 9 
-2 20 
—2 2 1 



tmp50 = min (100/4, tmp28) —222 
tmp 5 1= trap28-tmp50 -2 23 



DO 
1 
1 

m u I 
add 



4 1 



t m d 8 0 
t tu p 8 1 



i i — 1 , tmp 5 0 
t mp 6 5. ¥ I L (1 ) 
I m p 6 6 , ¥ J L < 1 > , _ 
t mp 6 7. tmp 6 6. =50 
„ „ ^ t m p 6 8 , t m p 6 5 , t m p 6 7 
prefetch b (1, 1), tmp38 
add tmp80. tmp80. =4 
add tmpBl, t m p 8 1 ~ ' 
c o n t i n u e 



= 4 



DO 4 2 i i = 1 . 
I t m p 6 5 

1 t m p 6 6 

m u I t m p 6 7 
add t m p 6 8 
prefetch b 



1 
1 

ra u 1 
add 
I I d 
(add 
m u I 
add 
f 6 t 
add 
add 
add 
add 



t m p 3 5 
t mp 3 6 
t m p 3 7 
t mp 3 8 
f t mp 1 
f t mp 1 
t mp 3 8 
t mp 3 9 
f tmp I 
t mp 3 0 
t mp 3 1 
tmp 8 0 
t m p 8 1 



42 continue 



tmp 5 I 

, ¥IL (1) , t mp 80 
. ¥ J L (1). tm P 8l 
t mp 6 6, =5 0 
tmp6 5, tmp67 
(I. 1) . tmp38 
, ¥ I L (1 ) . t mp 3 0 
, ¥JL (1) . t mp 3 1 
. tmp36, -50 
, tmp35, imp 3 7 

0. b (1 . 1 ) . t mp 3 
I . ftmplO. s 

. t mp 3 6. k 1 

. t m p 3 5. t m p 3 8 

1. a (1. 1). tmp3 
. t mp 3 0. * 4 

. t mp 3 1 . - 4 
. tmp80. -4 
, tmp8 1, * 4 



-2 2 4 
-2 2 5 
-2 2 6 
—2 2 7 
-2 2 8 
—2 2 9 
-2 3 0 
-2 3 1 



—2 3 2 
—2 3 3 
-2 3 4 
~2 3 5 
-2 3 6 
-2 3 7 
—1 7 1 
-17 2 
-17 3 
— 17 4 

8— 1 7 5 
—17 6 
—17 7 
-17 8 

9— 1 7 9 
-18 0 

—1 8 1 
-2 3 8 
-239 



- ^BEBLAHK(uspto) 

( 



( 



